Chloride activity and its control in skeletal and cardiac muscle.
Ion-selective microelectrodes have been used to compare the mechanisms controlling intracellular Cl- activity in skeletal and cardiac muscle. In frog Sartorius skeletal muscle fibres, Cl- levels are low (about 3 mM) and are determined mainly passively. The effect of any Cl- transport system will be quickly short-circuited through the high membrane Cl- conductance. In contrast, the sheep-heart Purkinje fibre, like other cardiac tissues, contains higher than passive levels of intracellular Cl- (20-30 mM). Many Cl- movements occur, not through Cl- channels (the permeability for Cl- is low), but by a Cl- -HCO3- countertransport system. High internal Cl- levels are achieved by an exchange of extracellular Cl- for intracellular HCO3-, which acidifies the fibre by 0.3 pH. Anion exchange in heart differs from that proposed for other excitable cells in that it is not specialized to compensate for an intracellular acidosis. Instead, it can prevent the fibres from becoming too alkaline by promoting a bicarbonate efflux and a chloride influx whenever internal bicarbonate levels rise. Possible reasons for this are briefly discussed.